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Basis of the report 

With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as originally filed 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 



Description, Pages 

1 -6, 9-1 7, 1 9-32 as originally filed 

7 Q t 1 s received on 25.1 1 .2003 with letter of 24.1 1 .2003 
Sequence listings part of the description, Pages 

! . 2 4 received on 1 5.1 2.2003 with letter of 1 2.1 2.2003 
Claims, Numbers 

1-7 as originally filed 
Drawings, Sheets 

1/11-3/11,5/11,9/11,10/11 as originally filed 

4/11,6/11,7/11,8/11,11/11 received on 25.1 1 .2003 with letter of 24.1 1 .2003 

2 With regard to the language, all the elements marked above were available or furnished to this Authority in the 
' language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: .. 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/br 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

El furnished subsequently to this Authority in written form. 

B furnished subsequently to this Authority in computer readable form. 

El The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 

in the international application as filed has been furnished. 
H The statement that the information recorded in computer readable form is identical to the written sequence 

listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 
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□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 
see separate sheet 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 

No: Claims 

Inventive step (IS) Yes: Claims 

No: Claims 

Industrial applicability (IA) Yes: Claims 

No: Claims 

2. Citations and explanations 
see separate sheet 
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SECTION I 

6. Additional observations 

6. 1 Sequence listing pages 1 -24 filed with the letter of 1 2.1 2.03 do not form part of the 
application (Rule 13ter.1(f) PCT). 

6.2 The amendments to the description and figures submitted with the Applicants' 
letter of 24.1 1 .03 do not appear to contravene Art. 34(2)(b) PCT. 



SECTION V 

2. CITATIONS AND EXPLANATIONS 

2.1 In view of the priority documents pertaining to the present application, the 
international patent application WO 02/07071 1 (publication date 12.09.02; filing 
date 01.03.02) cited in the International Search Report under the "P" category, is 
not to be regarded as state of the art according to Rule 64 (1) PCT, as the date of 
priority of 30.08.02 is validly claimed for the corresponding relevant parts of the 
present disclosure. This document (a co-pending patent application also referred 
to in the present-description) is nevertheless brought to the Applicant's attention. in- 
view of the provisions of Article 54(3)(4) EPC. 

2.2 The following documents have been considered for the purposes of this report: 

D1 : WO 00/65058 (also cited in the application) 

D2: WO 01/62287 (also cited in the application) 

D3: WO 01/34645 

D4: WO 02/32450 

2.3 Novelty and inventive step (Art. 33(2) and (3) PCT) 

Having regard to the documents cited in the International Search Report the 
subject-matter hereby claimed (cf Claims 1 -7) is considered to meet the novelty 
requirements of Art. 33(2) PCT, since a vaccine composition comprising the same 
components which should be contained in the hereby claimed vaccine 
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compositions appears not to be disclosed in the available prior art. 

Nevertheless, the application does not satisfy the criterion set forth in Article 33(3) 
PCT because the subject-matter claimed does not involve an inventive step (Rule 
65(1)(2) PCT). 

The technical problem underlying the present application may be regarded as the 
provision of an improved therapy for the treatment of diseases that are treatable 
with neutralization of interleukin 13 (IL-13), such as chronic obstructive pulmonary 
disease (COPD), asthma or atopic disorders such as atopic dermatitis or allergic 
^ rhiriitis. 

The present solution to the problem posed basically relies on autovaccine 
compositions based on modified autologous IL-13, capable of breaking the 
tolerance to self IL-13 antigen, which compositions comprise as adjuvant an 
immunostimulatory oligonucleotide containing at least one unmethylated CG motif 
and a saponin. 

The hereby claimed solution appears not to involve an inventive step for the 
following reasons: 

As outlined in the description (cf page 3, third paragraph) the state of the art 
provides evidence of the relevant role played by the Th2-type. cytokine IL-13 in 
different pathological conditions, for instance, in the development of allergenic 
asthma (see also D2, page 4, lines 9-26 and the passage on page 2, lines 3-1 1 of 
D3). 

The related prior art (e.g. D1 and D2) also reveals that the Th2-type cytokine IL-5 
plays a prominent role in inflammatory responses accompanying conditions as 
asthma and other chronic allergic diseases. 

In line with the above findings, both IL-5 and IL-13 molecules have been proposed 
in D2 as possible antigenic components for use in asthma or allergy vaccines, 
aimed at neutralisation of said cytokines (see e.g. Claim 7). 
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Moreover, D1 discloses a vaccine for the treatment of asthma, or other chronic 
allergic conditions, based on IL-5 analogues which are able to induce antibodies 
against self-IL-5. As noted in the paragraph bridging pages 4-5 of the present 
application, one of the types of modified IL-5 analogues employed for the 
vaccination purposes of D1 is an IL-5 immunogen, which has been supplemented 
with foreign T-cell epitopes whilst maintaining the IL-5 B cell epitopes. The 
methods employed to prepare said immunogenic IL-5 analogues, capable of 
breaking self-tolerance to autologous IL-5, are well established in the related 
technical field (see for instance the observations on page 4, 4th paragraph of the 
present application). 

In view of the above, a skilled artisan facing the problem of providing an improved 
therapy for the treatment of asthma, devoid of the drawbacks associated with the 
current treatments mentioned on page 5, 2nd paragraph of the present disclosure, 
or alternative to the methods disclosed in D3 (see e.g. Claims 4 and 6), would be 
motivated to apply the teachings of D1 with equivalent effect to prepare an 
autologous vaccine based on IL-13. 

On the other hand, for the vaccination purposes hereby pursued, the use of an 
adjuvant comprising a combination of a saponin and a immunostimulatory 
oligonucleotide containing at least one unmethylated CG motif merely represent 
one of several straightforward possibilities from which the skilled person would 
select, in accordance with circumstances, without the exercise of inventive skill, in 
order to solve the problem posed. It is noted that at the date of priority of the 
present application the desirable properties of adjuvant compositions comprising 
oligonucleotides containing CpG motifs (e.g. the hereby referred to as OLIGO 4) 
and a saponin such as QS21 were well known, e.g. from D4, to the person skilled 
in the art (see also page 22, first paragraph of the present description). 

Hence, no inventive merit is a priori recognisable in claiming the hereby proposed 
vaccine compositions (cf present Claims 1-7). 

Furthermore, the experimental data provided in the present application (cf 
Examples 1 and 2 on pages 27-31) do not substantiate that a solution to the 
problem posed has been achieved. Example 1 relates to the preparation of a 
chimeric IL-13 molecule combining the sequence of predicted antigenic loops 

derived from murine IL-13 with the sequence of predicted structural regions taken 
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from human IL-13. In Example 2 the required potency of an IL-1 3 autovaccine for 
treatment of asthma (in mice) is estimated by determining the level of mouse IL-13 
neutralization required to overcome the "ovalbumin challenge" in the mouse 
asthma model, based on passive admini stration of rabbit anti-mnns^ n -ia 
antibod y (emphasis added). Finally, the "Vaccination studies" referred to in 
Example 3 only constitute an invitation to carry out pertinent tests whose results 
could eventually validate any inventive contribution associated with the hereby 
proposed therapeutic approach. 

Accordingly the application as originally filed contains no suitable technical 
information which could substantiate the presence of any unexpected'thefapeutic 
result in connection, for instance, with the proposed methods of treatment 
described on page 22, last paragraph bridging over pages 23-24. These passages 
therefore appear to be of a mere predictive nature devoid of inventive merit vis-a- 
vis the teachings of the related prior art discussed above. 

2.4 Further commRnte 

(i) For the reasons outlined in the two last paragraphs of item 2.3 above, present 
Claims 1-7 are not (technically) supported by the description as required by Art 6 
PCT. 

(ii) Claim 1 does noLmeet the requirements of Article 6 PCT in that the matter- for ... 
which protection is sought is not clearly defined. By merely referring to "an 
immunogen that is capable of generating an immune response in a vaccinee 
against self IL-13" the claim attempts to define the compositions of interest in 
terms of the result to be achieved, which merely amounts to a statement of the 
underlying problem, without providing the technical features necessary for 
achieving this result. 

The above deficiency (Art. 6 PCT) affects mutatis mutandis the subject-matter 
encompassed by Claims 2, 5 and 6 dependent thereon. 

(iii) The intended vaccine composition according to instant Claim 7 appears to be 
redundant with the vaccine composition presently defined in Claim 4, contrary to 
the conciseness requirements of Art. 6 PCT. 

(iv) Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 



Form PCT/Separate Sheet/409 (Sheet 4) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/GB 03/03721 
EXAMINATION REPORT - SEPARATE SHEET 1 

disclosed in the documents D3 and D4 is not mentioned in the description, nor are 
these documents identified therein. 
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situation (that is to say for use in vaccination of a human with a human protein sequence 
as the immunogen). 

In one such embodiment of the present invention, the immunogens comprise a 
chimaeric IL-13 sequence that comprises substitution mutations to swap one or more of 
the human sequence amino acids with the equivalent amino acids found in the same 
positions within the sequence of EL- 13 from another mammalian species. In the context 
of a human vaccine immunogen, the object of the chimaeric sequences is to maximise the 
amino acid sequence diversity between the immunogen and human native IL-13, whilst 
keeping maximal shape and conformational homology between the two compositions. 
The chimaeric immunogen achieves this by substituting amino acids found in regions 
predicted to be masked from the surface. Most preferably the amino acids are substituted 
with amino acids that are found in equivalent positions within an IL-13 sequence from 
another mammalian species. In this way, sequence diversity is achieved with minimal 
alteration to the overall shape/configuration of the immunogen. 

In one aspect of the present invention, the human IL-13 immunogen comprises 
substitution mutations in areas that are associated with alpha helical regions, which 
substitutions involve swapping the human amino acid with the amino acid that appears in 
the same position within the IL-13 sequence of a different mammalian species. 

Most preferably, there are substitution mutations in a plurality of sites within the 
EL- 13 sequence, wherein at least two or more of the mutation sites comprise a substitution 
involving amino acids taken from different non-human mammalian species, more 
preferably the substitutions involve amino acids taken from 3 or more different non- 
human mammalian species, and most preferably the substitutions involve amino acids 
taken from 4 or more different non-human mammalian species. 

Preferably, the substitutions in the human IL-13 sequence do not occur in at least 
six of the areas of high interspecies conservation: 3PVP, 12ELDEEL, 19NTTQ, 28LCN, 
32SMVWS, 50SL, 60AI, 64TQ, 87DTKJEVA, 99LL, 106LF. 

The preferred IL-13 element of the vaccines of the present invention are human 
chimaeric IL-13 sequences which have a similar conformational shape to native human 
IL-13 whilst having sufficient amino acid sequence diversity to enhance its 
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immunogenicity when administered to a human, characterised in that the chimaeric EL- 13 
immunogen has the sequence of human IL-13 comprising: 

(a) substitution mutations in at least two of the following alpha helical regions: 
PSTALRELIEELVNIT (SEQ ID NO. 24), MYCAALESLI (SEQ ID NO. 25), 
KTQRMLSGF (SEQ ID NO. 26) or AQFVKDLLLHLKKLFRE (SEQ ID NO. 27), 

(b) comprises in unmutated form at least six of the following regions of high inter-species 
conservation 3PVP, 12ELIEEL, 19NTTQ, 28LCN, 32SMVWS, 50SL, 60AI, 64TQ, 
87DTKIEVA, 99LL, 106LF, and 

(c) optionally comprises a mutation in any of the remaining amino acids, 
wherein any substitution performed in steps a, b or c is a structurally conservative 
substitution. 

The numerical prefix to the amino acids listed, refers to the positional number of 
the amino acid sequence in the mature form of human IL-13, wherein the first residue 
"G" is assigned the number 2. 

In the context of step (a) of the above chimaeric IL-13 element, preferably at least 
two, more preferably at least three and most preferably all four alpha helical regions 
comprise at least one substitution mutation. In the context of step (b) preferably at least 7, 
more preferably at least 8, more preferably at least 9, more preferably at least 10, and 
most preferably all 1 1 of the regions are unmutated. 

Preferably greater than 50% of these substitutions or mutations in the above 
chimaeric IL-13 element, comprise amino acids taken from equivalent positions within 
the IL-13 sequence of a non-human. More preferably more than 60, or 70, or 80 percent 
of the substitutions comprise amino acids taken from equivalent positions within the IL- 
13 sequence of a non-human mammal. Most preferably, each substitution or mutation 
comprise amino acids taken from equivalent positions within the IL-13 sequence of a 
non-human mammal. 

t 

Again in the context of the chimaeric human IL-13 element, preferably greater 
than 50% of these substitutions or mutations occur in regions of human IL-13 which are 
predicted to be alpha helical in configuration. More preferably more than 60, or 70, or 80 
percent of the substitutions or mutations occur in regions of human IL-13 which are 
predicted to be alpha helical in configuration. Most preferably, each substitution or 



8 



WO 2004/019979 



RfcRALfcO W 



PCT/GB2003/003721 



preferred that the signal sequence is a non-human derived sequence that comprises a T- 
cell epitope, to further provide T-cell help. None of the disclosed preferred sequences 
have a stop codon as it may be useful to express them fused to other molecules eg 
immunoglobulin Fc, 6His to facilitate production or purification. 

The numbering system used herein conforms with normal practice in the field of 
IL-13, in that the G in "GPVPP" is referred to as residue 2, and the remaining amino 
acids are numbered accordingly. 

In one aspect of the present invention there is provided a method for the 
manufacture of a human chimaeric IL-13 vaccine comprising the following steps: 

(a) taking the sequence of human IL-13 and performing at least one substitution mutation 
in at least two of the following alpha helical regions: PSTALRELBEELVNIT, 
MYCAALESLI, KTQRMLSGF or AQFVKDLLLHLKKLFRE, 

(b) preserving at least six of the following regions of high inter-species conservation 
3PVP, 12ELIEEL, 19NITQ, 28LCN, 32SMVWS, 50SL, 60AI, 64TQ, 87DTKIEVA, 
99LL, 106LF, 

(c) optionally mutating any of the remaining amino acids, 

(d) attaching a source of T-cell epitopes that are foreign with respect to any human self 
epitope and also foreign with respect to any mammalian DL-13 sequence, to form an EL- 
13 immunogen, and 

(e) combining the IL-13 immunogen with an adjuvant composition comprising a saponin 
and an immunostimulatory oligonucleotide comprising at least one unmethylated CG 
dinucleotide, 

characterised in that any substitution performed in steps a, b or c is a structurally 
conservative substitution. 

In the context of step (a) preferably at least two, more preferably at least three and 
most preferably all four alpha helical regions comprise at least one substitution mutation. 
In the context of step (b) preferably at least 7, more preferably at least 8, more preferably 
at least 9, more preferably at least 1 0, and most preferably all 1 1 of the regions are 
unmutated. 
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FIG. 5, Immunogen 1 (SEQ ID NO. 10) 

5 

GGCCCTGTGCCTCCCTCTAGCGCCCTCAAG 

1 + + + + + + 60 

CCGGGACACGGAGGGAGATCX3CGGGAGTTCCTCGAGTAACTCCTCX^CCGGTTGTAGTGG 
GPVPPSSALKELIEELANIT 

10 

CAGAACCAGAAGGCTCCGCTCTGCAATGGCAGC^^ 

61 + + + + + + 120 

GTCTTGGTCTTCCGAGGCGAGACGTTACCKaT 

QNQKAPLCNGSMVWS INLTA 

15 

GGCATGTACTGTGCAGCCCTGGACTCCCTGATCAACG 

121 + + + + + + 180 

CCGTACATGACACGTCGGGACCTGAGGGACTAGTTGCACAGTCCGACGTCACGGTAGCTC 
GMYCAALDSIilNVSGCSAIE 

20 

CGGACCCAGAGGATCTTGAGCGCCTTCTGCCCGCAGAAGGTCTC^ 

181 + + + + + + 240 

GCCTGGGTCTCCTAGAACTCGCGGAAGACGGGCGTGTTCCAGAGTCGACCCGTCAAAAGG 
RTQRILSAFCPHKVSAGQFS 

25 

AGCTTGCGTGTCCGAGACACCAAAATCGAGGTGGCCCAGTTTGTAACXK^CCTGCTCGT^ 

241 + + + + + + 300 

TCGAACGCACAGGCTCTGTGGTTTTAGCTCCACCGGGTCAAACATTGCCTGGACGAG 
SLRVRDTKIEVAQFVTDLLV 

30 

CATTTAAAGAGACTTTTTCGCCAGGGAACGTTCAAC 

301 + + + 336 

GTAAATTTCTCTGAAAAAGCGGTCCCTTGCAAGTTG 
HLKRLFRQGTFN 

35 
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FIG 11, Immunogen 7 (SEQ ID NO. 16) 

5 



TACGTACATTCCGACGGCTCTTATCGA^ 

+ + + + + + 

YVHSDGSYPKDKFEKINGTW 

1 0 TACTACITTGACAGTTCAGGCTATATGCTTGCAGACCG 

+ + + + + + 

YYFDS SGYMLADRWRKHTDG 

AACTGGTACTGGTTCGACAACTCAGGCGAAATGGCTA 

15 + + + + + + 

NWYWFDNSGEMATGWKKIAD 

AAGTGGTACTATTTCAACGAAGAAGGTGCCATGAAGACAGGCTGGGTCAAGTACAAGGAC 
+ + + + + + 

20 KWYYFNEEGAMKTGWVKYKD 
ACTTGGTACTACTTAGACGCTAAAGAAGGCGCCATGCAATACATC7VAGK?CT 

+ + + + + + 

TWYYLDAKEGAMQYIKANSK 

25 

TTCATTGGTATCACTGAAGGCGTCATGGTATCAAATGCCTTTATCCAGTCAGCGGACGGA 
+ + + + + + 

FIGI T EGVMVSNAFI QSADG 

30 ACAGGCTGGTACTACCTC3AAACCAGACGGAACACTGGCAGACAGGCCAGAAGGCCCTGTG 
+ + + + + + 

TGWYYLKPDGTIiADRP EGPV 

CCTCCCTCTAGCGCCCTCAAGGAGCTCATTGAGGAGCTGGCCAACATCACCCAGAACCAG 

35 + + + + + + 

PPSSAIiKELI EELANI TQNQ 

AAGGCTCCGCTCTGCAATGGCAGCATGGTATGGAGCATCAACCTGACAGCTGGCATGTAC 
+ + + + + + 

40 KAPLCNGSMVWS INIiTAGMY 

TGTGCAGCCCTGGACTCCCTGATCAACGTGTCAGGCTGCAGTGCCATCGAGCGGACCCAG 
+ + + + + + 

CAALDSLINVSGCSAI ERTQ 

45 

AGGATCTTGAGCGCCTTCTGCCCGCACAAGGTCTCAGCTGGGCAGTTTTCCAGCTTGCGT 
+ + + + + + 

RILSAFCPHKVSAGQFSSLR 

50 GTCCGAGACACCAAAATCGAGGTGGCCCAGTTTGTAACGGACCTGCTCGTACATTTAAAG 
+ + + + + + 

VRDTKIEVAQFVTDLIiVHIiK 

AGACTTTTTCGCCAGGGAACGTTCAAC 

55 + + 

RLFRQGTFN 
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FIG. 12, Immunogen 8 (SEQ ID NO. 17) 

5 TCCTCTGATTCTTCTAACATGG CG 

+ + + + + + 

SSHSSNMANTQMKSDKI I IA 

CACAGGGGAGCTAGCGGGTATCTGCCTGAGCACACCCTGGAGTC 
10 + + + + + + 

HRGASGYIiPEHTLESKALAF 
GCCCAGCAGGCTGACTACCTGGAGCAGGACCTGGCGATGAO 

+ + + + + + 

15 AQQADYIjE QDLAMT KDGRIjV 

GTGATCCATGACCATTTTCTCGACGGACTGACC^ 

+ + + , + + + 

VIHDHFLDGLTDVAKKFPHR 

20 

CATAGGAAGGACGGGAGGTATTACGTGATTGACTT(^ 

+ + + + + + 

HRKDGRYYVIDFTLKEIQSL 

25 GAGATGACCGAGAACTTCGAGACCGGCCCTGTGCCTCCCTCTAGCGCCCTCAAGGAGCTC 
+ + + + + + 

EMTENFETGPVPPSSALKEL 

ATTGAGGAGCTGGCCAACATCACCCAGAACC^GAAGGCTC 

30 + + + + + + 

IEELANI TQNQKAPLCNGSM 

GTATGGAGCATCAACCTGACAGCTGGCATGTACTGTGCAGCCCTGGACTCCCTGATCAAC 
+ + + + + + 

35 VWSINLTAGMYCAALDSLIN 

GTGTCAGGCTGCAGTGCCATCGAGCGGACCCAGAGGATCTTGAGCGCCTTCTGCCCGCAC 

+ + + + + + 

VSGCSAIERTQRILSAFCPH 

40 

AAGGTCTCAGCTGGGCAGTTTTCCAGCTTGCGTGTCCGAGACACCAAAATCGAGGTGGC^ 

+ + + + + + 

KVSAGQFS SLRVRDTKI EVA 

45 CAGTTTGTAACGGACCTGCTCGTACATTTAAAGAGACTTTTTCGCCAGGGAACGTTCAAC 
+ + + + : + + 

QFVTDLLVHIiKRLFRQGTFN 
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FIG. 13, Tmmunogen 9 (SEQ ID NO. 18) 

5 



TTTAATAATTTTACCGTTAGCTTTTGGTTGCGTGTTCCTAAAGTAT 

+ + + + + + 

FNNFTVS FWLRVPKVSASHL 

1 0 GAAGGCCCTOTGCCTCCCTCTAGCGCCCTCAAGGAGCTCATTGAG^ 

+ + + + + + 

EGPVPPSSALKELIEELANI 

ACCCAGAACCAGAAGGCTCCGCTCTGCAATGGCAGCATGGT^ 
15 + + + + + + 

TQNQKAPLCNGSMVWSINLT 
GCTGGCATGTACTGTGCAGCCCTGGACTCCCrGATCAACGTC 

+ + + + + + 

20 AGMYCAALDS .LINVSGCSAI 

GAGCGGACCCAGAGGATCTTGAGCGCCTTCTGCCCGCAC^GGTCTCAGCTGGGCAGTTT 
+ + + + + + 

ERTQRI LSAFCPHKVSAGQF 

25 

TCCAGCTTGCGTGTCCGAGACACCAAAATCGAGGTGGCCCAGTTTGTAACGGACCT 
+ + + + + + 

SSLRVRDTKIEVAQFVTDLL 

30 GTACATTTAAAGAGACTTTTTCGCCAGGGAACGTT CAAC 

+ + + 

VHLKRLFRQGTFN 
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Figure 18, SEQ ID NO. 23 |f 

GGGCCGGTGCCAAGATCTGTGTCTCTCCCTCTGAC^ 
1 + + + + + + 6Q 

GPVPRSVSLPLT IiRELIEEL 

10 

GTGJ^CATCACACAAGACCAGACTCCCCTGTGCAACGGCA^ 

61 + + + + + + 120 

V N ITQDQTPLCNGSMVWSVD 

15 

CTGGCCGCTGGCGGGTACTGTGC^GCCCTGGAATC 

121 + + + + + + 180 

L A A G G YCAAIiESL T N I S N C N 

20 

GCCATCGAGAAGACCCAGAGGATGCTGGGCGGACTCTGTAACCGCAAGGCCCCCACTACG 

181 + + + + + + 240 

AIEKTQRMLGG LCNRKAPTT 

25 



GTCTCCAGCCTCCCCGATACCAAAATCGAGGTGGCCCAGTTTGTAAAGGACCTGCTCAGC 

241 + + + + + + 300 

V S S L P D T K I E V A QFVKDLIiS 
30 

TACACAAAGCAACTGTTTCGCCACGGCCCCTTCTAA 
301 + + + 3 3 5 

YTKQLFRHGPF* 

35 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



